Close genetic relationship between Salmonella enterica serovar Enteritidis isolated from patients with diarrhoea and poultry in the Republic of Korea  by Lee, D.-H. et al.
LETTER TO THE EDITOR EPIDEMIOLOGYClose genetic relationship between
Salmonella enterica serovar Enteritidis
isolated from patients with diarrhoea and
poultry in the Republic of KoreaD.-H. Lee1, J.-Y. Hyeon2, J. Kim2, J. S. Kim2, S. J. Kim2,
S.-E. Jeon2, S.-W. Choi1, W.-T. Hong1, C.-S. Song1 and
S.-W. Lee1
1) College of Veterinary Medicine, Konkuk University, Seoul and 2) Centre for
Infectious Diseases, Korea National Institute of Health, Korea Centres for
Disease Control and Prevention, Cheongju, Republic of Korea
Original Submission: 22 May 2015; Accepted: 28 May 2015
Editor: D. Raoult
Article published online: 5 June 2015Clin
Cli
httCorresponding author: S.-W. Lee, College of Veterinary Medicine,
Konkuk University, 120 Neungdong-ro, Gwangjin-gu, Seoul 143-701,
Republic of Korea
E-mail: odssey@konkuk.ac.kr
Current address: D.-H. Lee, Southeast Poultry Research Labora-
tory, Agricultural Research Service, U.S. Department of Agricul-
ture, Athens, Georgia, USAFood-borne illnesses caused by non-typhoidal Salmonella
enterica pose public health problems worldwide [1]. The most
prevalent serotype is S. enterica serovar Enteritidis (SE), and
chickens and chicken products are major sources of SE [1]. To
control Salmonella food-borne outbreaks, it is important to
identify the infection sources and transmission routes. There-
fore, epidemiological investigations have been performed to
study the relationships among isolates obtained from humans,
contaminated foods and the environment [2–4].
SE is a genetically homogeneous serotype within Salmo-
nella spp., and a number of molecular biological typing
methods have been applied to determine an appropriate
technique for the differentiation of SE isolates [2]. Among
these methods, pulsed-ﬁeld gel electrophoresis (PFGE) is the
reference standard in the PulseNet network (http://www.
pulsenetinternational.org), a molecular sub-typing network
for the surveillance of food-borne bacterial diseases estab-
lished by the USA CDC, to identify the source of SE out-
breaks. More recently, multiple-locus variable number
tandem repeat analysis (MLVA) has been used as an addi-
tional SE genotyping tool in the PulseNet network (http://Microbiol Infect 2015; 21: e68–e70
nical Microbiology and Infection © 2015 European Society of Clinical Microbiology and Infect
p://dx.doi.org/10.1016/j.cmi.2015.05.036www.pulsenetinternational.org). MLVA reportedly has a
higher discriminatory power than PFGE and can be used
along with PFGE to improve epidemiological investigations
of SE infections [2,5]. However, no study has applied MLVA
to identify the genetic relationships between Korean SE
isolates derived from humans and chickens. In this study,
we compared the genotypes of SE isolated from
slaughterhouses and retail chicken meat with those of SE
isolated from patients with diarrhoea in 2011 using PFGE and
MLVA.
We compared the genetic proﬁles of 61 SE isolates from
human patients with diarrhoea and 39 SE isolates from poultry
sources collected in 2011 using PFGE and MLVA. The SE iso-
lates from poultry sources were obtained from chicken
slaughterhouses and retail chicken meat products between
January and December 2011. The SE isolates from humans
were collected from patients with diarrhoea in 16 local public
health departments (Institutes of Health and Environment) and
were sent to the Korea Centre for Disease Control and Pre-
vention (Cheongju, Republic of Korea) in the national public
health network. Molecular typing of the SE isolates was per-
formed using PFGE with restriction endonuclease XbaI and
MLVA in accordance with the standardized protocols used by
the PulseNet laboratories (http://www.pulsenetinternational.
org). To investigate the genetic relationship between SE iso-
lates from human and poultry sources, the results of PFGE and
MLVA were analysed using the BIONUMERICS 5.1 software
(Applied Maths, Austin, TX, USA).
The PFGE banding patterns of the SE isolates are shown in
Fig. 1a. A total of 23 distinct PFGE patterns were observed in
the SE isolates from human and poultry sources. The most
frequent PFGE pattern was SEGX01.003 in both humans (37/
61, 60.7%) and poultry (17/39, 43.6%). In addition, SEGX01.001
and SEGX01.041 were observed in both human and poultry
sources. MLVA distinguished 12 different types among the 100
SE isolates from human and poultry sources based on an ex-
amination of seven variable number tandem repeat (VNTR) loci
(Fig. 1b). None of the MLVA proﬁles were shared between SE
isolates from human and poultry sources. Among the seven
VNTRs, loci 3, 6, 8 and 9 were conserved among all SE isolates.
Type A (33/61, 54.1%) and type B (12/61, 19.7%) were the
major MLVA proﬁles in SE isolates from human sources,
whereas type I (21/39, 53.8%) and type J (15/39, 38.5%) were
the dominant types observed in SE isolates from poultry
sources (Fig. 1b).
According to a report of the Foodborne Disease Outbreak
Surveillance System by the CDC, Salmonella was the second
most common aetiological agent causing outbreaks and illnesses
during 1998–2008 [1]. In addition, one of the pathogen–ious Diseases. Published by Elsevier Ltd. All rights reserved
FIG. 1. Dendrogram of the cluster analysis based on pulsed-ﬁeld gel
electrophoresis (PFGE) patterns and multiple-locus variable number
tandem repeat analysis (MLVA) proﬁles of 100 Salmonella enterica
serovar Enteritidis (SE) isolates from human and poultry sources. Mo-
lecular typing of the SE isolates was performed using PFGE with re-
striction endonuclease XbaI (a). Clustering of the patterns was
performed using the unweighted pair group method with arithmetic
averages. The MLVA proﬁles for SE isolates: each isolate was assigned
an MLVA type based on the compilation of the variant scores for the
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Salmonella and poultry [1]. To our knowledge, this study is the
ﬁrst to investigate the genetic relationship between SE isolated
from human and poultry sources in 2011 in the Republic of
Korea using both PFGE and MLVA.
Using PFGE and MLVA together enables a higher degree of
discrimination. In this study, a total of 59 SE isolates (40 SE
isolates from human sources and 19 isolates from poultry
sources) had PFGE banding patterns that were observed in
both human and poultry sources. In addition, according to the
PulseNet system, SEGX01.003 was the most prevalent pattern
in the Republic of Korea (data not shown). The MLVA proﬁles
further separated the SE isolates. Although there was no
identical MLVA proﬁle between SE isolates from human and
poultry sources, the major MLVA proﬁles of poultry sources,
types I and J, were a single-locus (VNTR 2) or double-locus
(VNTR 2 and 5) variant to major MLVA proﬁles of humans,
types A and B. In many previous studies, MLVA provides better
discrimination of isolates from different outbreaks than PFGE,
and SE isolates within an outbreak have been indistinguishable
by MLVA [3–5]. For example, Kim et al. investigated the
genotypic diversity of SE isolates from ﬁve outbreaks, and the
PFGE patterns of isolates from three of the ﬁve outbreaks were
identical, but the MLVA proﬁles showed that the ﬁve outbreaks
had different origins [5]. These results agree with our results;
isolates had identical PFGE patterns, and showed similar MLVA
proﬁles. These identical PFGE and highly similar MLVA proﬁles
are evidence for a close genetic relationship of SE isolates be-
tween human and poultry sources in Korea, suggesting a
probable transmission of SE from poultry sources to humans.
In the present study, we compared the genotypic charac-
teristics of SE isolates from human and poultry sources in 2011
in the Republic of Korea and examined the genetic relatedness
among isolates, which showed identical PFGE patterns and
highly similar MLVA proﬁles. To better understand the rela-
tionship between SE from human and animal sources, it is
necessary to analyse a large number of isolates in conjunction
with epidemiological data collected from both human outbreaks
and animal surveillance.Transparency declarationThe authors declare no conﬂicts of interest.seven loci. Cluster analysis of the categorical data was performed by
generating dendrograms (b) and a minimum spanning tree (c) to visu-
alize the relationship between the large numbers of isolates in a single,
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